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1 I NTRODUCTION 
ABSTRACT 
Cosmological models predict the oldest stars in the Galaxy should be found closest to the centre 
of the potential well, in the bulge. The Extremely Metal-poor BuLge stars with AAOmega 
survey (EMBLA) successfully searched for these old, metal-poor stars by making use of the 
distinctive Sky Mapper photometruc filters to discover candidate metal-poor stars in the bulge. 
Their metal-poor nature was then confirmed using the AAOmega spectrograph on the Anglo-
Australian Telescope. Here we present an abundance analysis of 10 bulge stars with -2.8 < 
[Fe/H] < -1 .7 from MIKE/Magellan observations, in total determining the abundances of22 
elements. Combining these results with our previous high-resolution data taken as part of the 
Gaia-ESO Survey, we have started to put together a picture of the chemical and kinematic 
nature of the most metal-poor stars in the bulge. The currently available ki nematic data are 
consistent with the stars belonging to the bulge, although more accurate measurements are 
needed to constrain the stars' orbits. The chemistry of these bulge stars deviates from that 
found in halo stars of the same me tallicity. Two notable differences are the absence of carbon-
enhanced metal-poor bulge stars, and the ex. element abundances exhibit a large intrinsic scatter 
and include stars which are underabundant in these typically enhanced e lements. 
Key words: stars: abundances - stars: Population ll-Galaxy: bulge -Galaxy: evolution. 
Stud.ies of the most metal-poor stars have for many years provided 
insights into the early Universe and the formation of the Galaxy. 
These stars allow us to place constraints on our understanding of the 
first supernovae, the early initial mass function. and the evolution 
of the Mi lky Way. Individual metal-poor stars have led to theories 
on the formation of the first stars (e.g. Klessen, Glover & Clark 
2012; Schneider et al. 2012; Tshigaki et al. 2014) and ideas about 
the chemical enrichment of the galaxy thereafter (e.g. Norris et al. 
2007; Karlsson, Bromm & Bland-Hawthorn 2013; Frebel & Norris 
2015). 
years after the big bang (e.g. Bromm 2013, and references therein), 
corresponding to redshifts of z > I 0. Until recently it was thought 
that these stars were all massive, and therefore short lived (Naka-
mura & Umemura 2001; Bromm & Larson 2004). A lack of metals 
in the giant gas clouds would make the cooling needed for frag-
mentation into smaller clouds difficult. possibly preventing the for-
mation of low-mass stars. However with the introduction of higher 
resolu tion numerical simulations, it appears that accretion disc frag-
mentation may allow stars o f around a solar mass to emerge. With 
that, the possibility of a Population III star surviving to the present 
day becomes plausible (e.g. Clark et al. 201 1; Greif et al. 2012; 
Bromm 2013). 
The first stars in the Universe (referred to as Population lfl stars) 
are predicted to have formed within the first few hundred million 
• E-mail: louise@asrro. lu.se 
There have been numerous extensive searches for metal-poor 
stars in the Milky Way. Surveys like the HK survey (Beers, Preston 
& Shectman 1985), Hamburg-ESQ survey (Chr istlieb 2003) and 
SDSS/SEGUE (Caffau et al. 201 l b) have extended our knowledge 
of this area immeasurably, producing a significant number of stars 
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